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. A pupil’s experiences between the-agesof 11 and 16 pro-ba'l'}l‘y shape his
e gltimate. view.of science and of the patural world. During*these years ‘

.- . most youngsters become more adept at thinking con(;eptuaily._' Sinte
concepts are at the heart of science, this is the age at which most stu- | o
dents first gain the ability to study science in a really organized way. | R -

: Here, too, the commitmengt for or against sciencg as an interest or a -

l" : vocation is often made. ' - . . o ' : L.

T Paradoxically, the students at this critical age have been the ones '

B - least affected by the  recent effort to produce new sciénce instructional o

' ' : materials. Despite a number of commendable efforts to improve the . Lt N

Y sitiiation, the middle years stand today as a comparatively wedk link in - B e

} | - gcience education between the rapidly changing elementary curriculum® .7 . R o

' - . and the recently revitalized high school sciencé coursés.. This volume L -

'Y and its accompanying materials represent one attempt to-provide a . J e
oL sound approach to instryction for this relatively uncharted level. = . . T |
-+ *At the outset_the"organizers of the ISCS; Project :decided that it ~ ~ =~ . % .

would/ Y€ ‘shortsighted and unwise to try to filt the gap in middle:- ST o

| .  school science education by simply writing anpther textbook. We ¢hose =~ -~ *7 .
i | I _ instead .to challénge some of the most firmly established concepts - . -
-~ " about how to teach and just what science material can and shodid be - , _ :
. taught to adolescents. The ISCS staff have; tended to misyrust what - = . . S .

| I ~ authorities believe about schools, teachers; children, and teachinguntd -~~~ .
A . wé have had the chance to test these assump‘tio\zxs in actual classrooms: + . . S
' with real children. As conflicts have arisen, our policy has beentorely -~ « -
- more upon gyhat we saw happening in the schools than upon what - S '
_ authorities Said could or would happen. Tt is largely because of this B
" policy that the ISCS materials represent a substantial departure from . -
- thémorm. . - o ' - ' T
. The primary differenice between tlre ISCS program and more con- o -
veggonal_ approaches is the fact that it allows each student to’ travel | - v

it e - S .
A . . - R \ ‘A . L -t - o
’ .o M. .« ) YLt . * Co :

. - (% . ) v .. .
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.at his own pace, and it permits the scope-and sequence of instruction
to vary with hid injerestp, abilities, and background. The ISCS writers
have systematically tried to give the student more of a role in deciding

+ - what he should study next and how soon he should study it. When the

materials are used as intended, the ISCS teachet serves more as a

_“task easer” than a “‘task master.” It is his job to help the student

answer the questions that arise from his own study rather than to try
to anticipate and-package what the student neéds to know.

Theré is nothing radically new in the ISCS approach to instruction.
Outstanding teachers from Socrates to Mark Hopkins have stressed the
need to personalize education. ISCS +has tried to do something more
than pay lip service to this goal. ISCS’ major c¢ntribution has been to
design a system whereby an average teacher, operating under formal

cteememeeneCONSITAINGS, in an_ordinary classroom with ordinary children, can in-

.

. deed give maximum attention to each student’s progress. ‘
The development of the ISCS material has been a group effort from
the outset. It began in 1962, when outstanding educators met to decide
what might be done to improve middle-grade science teaching. The

- “recommendations of these conferences were converted into a tentative

plan for a set of instructional materials by a small group of Florida

_“State University faculty members. Small-scale writing sessions con-

ducted on the Florida State campus ‘during ]964 and 1965 resulted in
pilot curriculum materials that were tested in selected Florida schools
during the 1965-66 school year. All this preliminary wprk was sup-

. potted by funds generously provided by The Florida State University.

In June of 1966, financidl support was provided by thé United States
.Office of Education, and the preliminary effort was formalized into
the ISCS-Project. Later, the National Science Foundation made sev-
eral additional grants in support of the ISCS effort. R

The first draft of these materials was produced in 1968, during a
summer- writing . conferénce. The conferees were scientists, science -

- educators, and junior high school teachers drawn from all over fhe. s

United States. The otigingdl ‘materials have been revised three times
priof tq their publication in this volume. More than 150 writers have
‘contributed 'to the materials, and more than 180,000 children, in 46

" states, have been inyolved in their field' testing,

We sincerely hope that the teachers dnd -students who ‘will use this |
matérial will find that the great amount of time, money, and effort
that has gone into its development has been worthwhile. -

.-

3 . '
The Directors , o
INTERMEDIATE SCIENCE CURRICULUM STUDY

- [

Tallahaksee, Florida
* Februarp 3972

% : S _— .
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. SELECTED DATA FO
Day Origin Time Geographic : . Depth | Magnitudes
T - GMT GMT Coordinates Region and Comr&ents KM ERL N
1 4
HR MN SEC - LAT LONG . MB MS
l. 01 18 168 64S 1303E Banda Sea \ 133 58 W
1.-Y 01 S6 470 758 1563E Solomon Islands . 43 4.9 ’
1Y) 05 40 062 | 2215 | 1701E | Loyalty Islands Region 2 '
1 05 53 349 217N 1430 F Mariana Islands Region . 310 . .
1 09 ‘35 316 | 110S | 1650E | Sanw Cruz Islands. N [ Vaa
1 n - s§ . 009° “154S8 [ 173.fW | Tonga Islands 17 5.0
1 12 13 276 364N 434E draq . 16 5.1
T... - Felt at, Mosul. .
| 14 kY 25.7 367N 683E Hindu Kush Region . N 4.6
15 2 210* 411N 179E Hungary N 4.0
19 01 183, 432N 1465 E Kuril Islands - 56 . 4.7
- . . Felt on Hokkaido. ' BB
1 20 53 299 08S 1204E | Northern Celebes 124 49 ’
2 L0335 486 352N 363W | North Atlantic Ridge R N 47
T2 08 0l 13.3 2108 684 W | Chile-Bolivia Border Region 115D 48
. T2 09 18 2sp | 342N 117.5W | Southern California 10
. 34°140 N, 117°31.2' W | ¢ )
- - ST . Preliminary Hypocenter and Mng.
. B : . (3.2) by Pas. . . R
' 2 15 3s 262¢ 280N 111.8W | Gulf of California - . : N —r' k¥ SRR
3 04 05 538 35N 278E. Dodecanese Islands . ) 34 A
3 04 07 443 2158 | 179.1W | Fiji Islands Region | s00G | s3
-3 o4 .26 - 22 413N | 793E | Kirgiz-Sinkiang Border Region “ 17 49 P
3 05 23 08.0* 3018 ° 154 E Mid-Indian Rise N:. o
3 08 10 052 . 84S NI3E {-Java”™ | ) 9 56 - :
3 15 59.7 239S 666 W | Jujuy Province, Argentina 197 - 4.7 ’ . N
3 17 18 192* 1 21.1S | 688E Mid-Indian Rise ~ -~ "N 4.6 - "
3 1..18 28 452° 362N | 14L1E | Near East Coast of Honshu, Japan 35 43 R -
N -} Fetdl IMA) in Eastern Honshu. . ‘_
4. 1.09 - 25 56.9* 3618 274W | Squth Sandwich [slands Region N 5.7 58
4 14 - 4 302 SLIN 1741 W Andreanof lslands, Ateutian ls. 26 . 49
4 [ 18 kX 18.0* 436N 1479 E Kuril Islands N 46
4 2 15 . 554 %06S-|- 690w | Northern Chile 86 5.0
4 7 51 289 - 698 1588 E..1 Solomon Islands 62 5.0 .
5 0l 21 05.1 330s 1786 W | South of Kermadec lslands N | 'S.1
5 02 50 503 614N | 1478 W | Southern Alaska ) 48 36
5 16 52 416 - 418N NSE- ‘I‘urkey . 6 43 N
6 13 28 269 S12N 1792 W | Andreanof Islands, Aleutuﬂ Is. 34 "4
6 .19 p ] 394 315N 116.6 W Southern Nevada 5G kX )
7 " 05 35 15.6° 184N 1002 W | Guerrero, Mexico 88 42
7 4 11 27 347° 235N 448W | North Auantic Ridge N 46 )
8 | 05 S4 124 | "15AN | 680W [ Norh Atantic Ocean 48 50 ’ '
8 -1 17 050 4118 | T26W Near Coast of Southemn Chile - 90 44
- Felt (111).at Valdivia. “ *, | -
s 08 02 320 09S 785W | Ecuador 28" 4.1 *
8 14 00 00.1A 374N 116.1 W-.} Southern Nevada 0 55 e
‘ ' - 37°06° 36.4” N., 116°0305.1” W.
Nevada Test Site. Miniata (AEC) .
Mag. 5 1/4 (BRK).” ~ °. . ’
8 14 39 368 | 19N 644W | Virgin Islands N 4.6
9 03 03 187 | 325 |  712W | Near coast of Central Chile 83 hlled. 47 8 .| 66
. ' ’ - injured, and widespread property damage in .
o . i Central Chile. 1.2-meter Tsunamj (Pesk 10
Mem o S | Trough) at Valparaiso. Mag. 7.5 PAS).
SRRT - 7.5 (BRK).
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EPICENTER DATA-(continued)

Origin Time
GMT

Geographic
Coordinates

Region and Comments

Depth
KM

Magnitudes
ERL

MN

46
s2.
27
46
00
11
26
22
30
43
]
02
50
16
48
40
sl
53
33

36
13 -
38

LAT

3258
38N

2058

5308

8.2\

435N
32453
404N

09s

8.2 N

588
60.0N

LONG

714W
78.5W
1781 W
N9E
1482E
147.6 E:
NaAW
1096 W
133W
123.7E
3BO0W
12w
630W
1532E
1144 W
1527w
21w
290W
103E

1533w
368E
nwsw

Near Coast,of Central Chile

* Squth of Panhama

Fiji lslands Region

South of Africa

East New Guinea Region -
Kuril Islands &
Near Coast of Central Chile
Utah

North of Ascension Island
Southwestern Ryukyu Islands
Central Mid-Atlantic Ridge
Baja Cilifornia

Leeward lslands

New Ircland Region

Montans |

Southern Alaska

Off Coast of Central Chile
Central'Mid-Atlantic Ridge
Northern Italy

2 killed. Damage at Parma. Felt throughout
Northern ltaly.

Southern Alaska

Tuskey

Southern California

34°14.0° N, 117°21.7' W
Preliminary H ter and MAG.

- (3.0) by PAS.
- _Hokkaido, Japan Region

Felt at Urakawa (I JMA) and Hachinehe. '
(1 IMA). *
Northern ltaly

. Southem Alaska

Mag. 3.5 ML (BRL)
Crete

Oaxaca, Mexico

North Atlsntic nge
Aluh Peninsula -
Nicobar Islands Region
Eastern Indis

Peru-Ecuador Border Region
British Columbia

| . strip Mine Explosion.

Chile-Bolivia Border Region

Turkey

Iran-lraq Border Region

Rumania *

Gugrrero, Mexico :

North of Ascention Island

Central California

36°12.9' N, 120°52.7' W.
Hypocenter and Mag. (3 3) by Brk.

North Atlaatic Ridge

North Atlantic Ridge

" Azores Isiands Region

Montana

Felt at Kerr Dam.
Mag. 3.5-M! (ERL).
Aﬂanﬁc-lndian Rise

222287202282

w
[~}
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Chapter 2
The Mountains
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' Table 2-1 _ ' .
Sample Number or Color | Number of Components / Texture * Arrangement
d Interlocking | Noninterlocking | Random | Oriented
' -
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Table 2.2

Rock

Nt_xmber_

Mineral
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06
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. 2
08 . v
09
10
5
. 1 :
¢
) 12
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" Table 3-1
v ‘ Results of Test
. ) . * . Your Reject prediction.
L . Feature prediction Accept prediction. Revise if rejected.
Waterfalls ‘ :
- (Figs. 3-13» N
;. and 3-14) h)
- ir_"‘: ' F' —
. - Gullies - . .
< (Fig. 3-15) .
h o Meanders
L. (Figs. 3-16, X
3-17, -
and 3-18) - .
.  Prediction 1. ' " _ .
Yy
Labeled sketches: - . .
. -
4 \ . .
» . ‘ '
. ‘ .
k - . ’
b ¢
- . 4
R .’ -
N ‘i 2 \'-4‘. 29 , -
- o ) . g . i
2 - ’ ’
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Prediction 2.
Labeled sketch:- ,
.
e L i
’ : Prediction 3.’ \ » i
. ' * e
, , [18-7. 4
RESOURCE 27 B . .
* . Table 1 ) ‘
. ¥ - ' Rate of Flow . :
\‘\ Slope into Trough Trough Speed
. . \ _(in cm) (in ml/sec) Bed (in cm/sec)
Trial 1 4 10 .| Normal
‘ . | Trial 2 8 .10 _ Normal »
© O Thas | 12 ~ 10 | Normal
j
3 ' Trial 4 4 © 20 ' | Normal
18 N , , _
} Trial § 4 10 Gravel-
: ' - covered -
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| Chapter 4
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- How Well’ Am | Doing?

o

You probably wonder what you are expected to learn in this science |
course. You would like to know how well you are doing. This section
of the book will help you find out. It contains a Self-Evaluation fof .-
I each chapter. If you can answer all the questions, you're doing very
b well. - '
The Self-Evaluations are for your benefit. Your teacher will not use
the results to give. you a grade. Instead, you will grade yourself, since .
you are able to check your own answers as you go along. ' : -
o " Here’s how to use the Self-Evaluations. When you finish a chapter,
* - take the Self-Evaluation for that chapter. After answering the questions,
' .turn to the Answer Key that is at the end of this section. The Answer
- Key will tell you whether your answers were right or wrong. o
P % Some questions can be answered in more than one way. Your answers
b to these questions may not quite agree¢ with those in the Answer Key.
P If you mis® a question; review the material upon which it was based
A / ‘before going on to the next chapter. Page references are frequently :
? .included in the Answer Key to help you review. /- _ U
" On the next to last page of this booklet, there is a grid, whichvyou . |
can use to keep a recdrd of your own progress. : S R




- List the numbers of all the, resources you used for this chapter.

(J1-1. This unit is about the earth’s landscape. In chapters that
follow, you will be asked many questions about thegarth’s features,
such as how they may have been formed and what theéy may look like
in the future. Where will you get the information to help you answer
the questions that were referred to as resource problems?

[J1-2.. What observations have geologists used to support the idea that -

the continents might have been joined together in the past?

£11-3. Indicate with a check mark those arcas that have a large number

of earthquakes. R :

western coast of the_ U.S.

--—-—veasfern coast of the U.S. -

—the state yoix liveipn . ' .

SE LF-EVALWATION 1




SELF-EVALUATION 2.

—— midway between North America and Europe

- eastern coast df South Amenca

[11-4. Which theory or model explains the pattern of earthquakes on
the earth, sea-floor spreading or the contraction gheory? Explain your
answer.

’

[]1-5. Look at the combined drawing in your textbook of the three
landscapes. (Page 9, Figure 1-4 in your textbook.) Which section, A, B,
or C (see the left margin), contains features that are most like the
landscape where you live?

List the numbers of all the resources you used for this chapter.

[J2-1. What interpretations can you make from the following observa-
tions: The tilt of sedimentary rocks reported on the side of a mountain .
is 21°. Several fossils of animals that once lived in ocean water have
been located within the rocks. .

[(J#2. Obtain from your teacher the rock samples 06 and 19. Describe
very carefully the appearance of each' rock.




Do you think the rocks were formed in dnfferent ways? Explain your
answer.

Identify at least one mineral in each rock. ' ' .

(J2-3. Suppose you visited the mountain shown in the picture below : (
to collect rocks. As you collected your rocks, suppose you found that
most of them were one of three types—glassy, frothy, or ﬁne-gramed
crystalline. Prednct how the mountain was formed.

. : . ’ . ' .

{g‘i.ﬂ ‘ﬁ“\w..‘v \e& t,
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B 2
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. [J24. Describe the processes that probably formed the rock feature
. pictured below. - ;
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+»  [J2-8. Describe how the mountains on the next page were probably
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R | ' ‘What kind of rocks would Yoy expect o fidd? =~ . - . L -

"~ [O2-8. Predict how the mouxitaihs shown, in question 2-5 will look in
. the distant future. L. C oL :

- - P

ljt-_?. "S'uppos/_thc land around ‘the* Gulf of Mexico were uplified in
* the future. Describe what you think the mountains would: lock like.. .

—t - —r B ' 4
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SELF-EVALUATION 3 List the.numbers of all the resources you used for this chapter.

-~

.

[J3-1. Whatrdoes the layered rock tell you gbout the history of the
) landscape shown in the picture below? . e

3
[
e [ 4
'
,
o - |
; ¥ s K g i A 1 T A N _
..+ o . [38-2 Inthischapter you did several experiments with the stream table o
' : - “to find out some properties of rivers. Spme factors you studied were RS
. the slope of a river, the volume of , and the smoothness of the . <
Ly .7 bed*How do changes in these factory affect the ability of a river to = A
.« . . » . ,
~erode the l&ndscape? _ - SR : ; -
.. . ‘_. N ) f ~ .
. - . N
R, |
S MR B e s
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\ ~_Quegtiéns 3(:3 through 3-4 refer to. Figures A and B above.

i .
3 . r3 s . \ ) . .

' [J3-8. Whatare the major differences between the two streams in terms
I of potential energy? kinetic energy? erosive ability? rate of flow? size

' © of particles carncd in stream? _ . .
- 4 - ‘ | J | .

[]3-4. Predict what you thmk the landscape in each. plcturc may look
hke in the future.




[J3-5. The figure below shows a river flowing toward the bottom of

- the page with a series of meandenng bends. Make a sketch showing
what you think will be the path of the river some time 1n the future.
Explain your sketch.

SELF-EVALUATION 4§

D3¥6;\Somc of the most fertile farmland in the United States is now
on the bottom¢®f.the Gulf of Mexico near the mouth of the Mississippi. -
Where did jt come from? How did it get where it is?

List the numbers of all the resources you used for this chapter.

ea

LN

e

[J4.1: The following statements were made by an ISCS student about
the landscape shown on the next page. Place a check mark (/) next

to each statement that you agree with. For those that .you disagree
with, state your reasons. ‘
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——b. The rock outcrops at A are probably more resistant rock than
the rock on the shore.,

2w e =
o :-.#;‘;‘ .3 o

____c. The waves break because of interference or friction with the
bottom. -

LY

L ——d. The debris that has accumulated at the bottom of thc cliff 8
- _ - is evxdcnce of storm. activity.




D [14-2. For each diagram below, sketch a pattern that you believe
- /describes the waves as they approach the shore.

LAND LAND

b ——— s - v — - -

—_— R 4 waves —_

A . f B : . ?

()4.3. Use the picture below to answer the following questions.
_— Do you think the beach house is in,a good location? Why?

~
-




)

by .

Was this picture taken at low, or high, tide? Explain your answer.

Do you think there are many sandbars in this area? Explain your
answer. R

[\ . -~

[14-4. Predict what would happen to the New Orleans harbor (below)
, if the area were not continuously dredged.

[(]4-5. Place the letter D next to those features that are formed by
o deposition of earth material, and the letter E for those formed by the
‘ “erosion of earth material. '

I . ‘——sandbar = ._.._;s'pi_t

o

..._Sca cave —sca cliff ' —..beach : 35




e A ] Lo N . B _‘ s
Ik ; . o v e I ST PRMect e T Kok e L R Y

g}

‘ 1 *
L4

* {

- / SELF-EVALUATION 1 o

1-1. Resources have been provided to help you answer the questions that are raised in each of v N
the chapters of this unit. When you meet a resource question,syou will be refenri to a cluster ' o
of resources located at the end of th?chapter It is your responsibility to select and do the resource

¢ or resourcds that se@ most appropriate. In some cases you will only have to do one or two
mom'eqto answer 4 fesource problem, while in other cases you may have to use all the resources &
in & cluster. There ake other places you might go for information—to your library, films, oy even

your community melf

‘ _ 12, The observmpns that have been used to support continental drift are varied. They include o
' the location of glacial features, such as grooves in rock and deposits of glacial till, on continents N
separated by oceans. This has led to the inference that these features could only, exist if the __ 3
continents were together during an ancient ice age. Another line of evidence you might have ' / -
- mentioned is the location of similar sequences of rocks on the Southern Hemnsphere continents. T ™~ T
Soe Resources. 1 and 2 if you had trouble. ' i

, 1-3. The following places would have large numbers of earthquakes: westem coast of U.S. and
' midway between North America and Europe (mid-ocedn ridge). If you live in a western state,
« you might have said the state you live in. The answers to this question are based on Activity

‘1-3, where you plotted the locations of a large number of earthquakes.. Check your completed B

map of earthquakes, or look at the map on page 20 of Crusty Problems. o N A

1-4. Sea-floor spreading seems to account for the pattern of carthquakes. According to the thcory,
new crust is forming at the mid-ocean ridges and spreading away from these areas. Crust is pulled : .
back into the crust at deep-sca trenches. Thus, earthquakes should occur where the action is. ) -
In this case the action‘is along the mid-ocean ridges, the western edges of continents of North (

~

ia bt

America and South America, across central Europe mto Turkey and across to India. Thus, you
thould have noted that there are belts of earthquakes ‘indicating the places where crustal plates : .
are spreading apart or coming together. Review Resources 3 and 4 if you had wrouble. . -

b ' 18, Your answer to Yhis question depends on where you live. You niay live.in'a mountain region, o~
S : . or you may live in the midlands. You may even live ncar the scashore. You can ask youreacher : ' _
T . to check your answer. More than likely, you \vxll recogunize the kind of landscape of the nearby o : .
¢ L. countryside even if you live in & city. ‘ . ' - . 3T




"\ SELF-EVALUATION 2 . | Y

¢ 2-1. You might have some of the following imcr{ncxaxmm' Sedimentary rocks with a tjf of 21°
have been uplifted from their oniginal postion. The fact that fossls of sea ammals are found
‘in a mountain might have led vou to say that the land was uphfted from the sea (or sea level
went down). Review pages 27-30 1f you missed this.

2-2. Rock sample 06, which 1s ek granite, 1s composed of more than one component or mineral.
1t contamns a black mineral. a pink mineral, and an ofi-white mineral. The mnerals (hornblende,
feldspar, and quartz respectively) have an interlocking texture and are randomly arranged in the
. tock. Sample 19 is a sandstone. The rock is red in color, and 1f you examined it under a hand o
" "liéns you probably noted that it appears to be compeed of one mineral. It is noninterlocking,
Sec pages 31-32 if you had trouble descnibing the rocks. . ,
You should have concluded from your observanons that the rocks were formed in diﬂ'crcnq
ways. Sample 06 was probably formed by the cooling of a hot molien matenal beneath the crust.
) ‘The sandstone was probably formed from the accumulation of quartz grains in water, which were
E T . later cemented together. If you had trouble making interpretation, sce Resources 6, 7, and 8. If
' ' ypu could not_jdentify the mmeéral. check*Resource 11. :

~
2-3. The evidence suggesis that the mountain is volcanic. If yon {ook u&hc picture, you will
..\\:\‘. ’ sce the moumain&is cone-shaped| x/hich is typical of volcanoes. The rocks described are igneous,
Y which indicates that they are formed from molien matenal: See the sectian on Mono craters on
pages 37-39, and check Resource 13. (‘ - a

3 o 2-4. The rock was apparently a flat-lying sedimentary reck that became folded because of pl.u.m
’ squeezing in from the sides. A model used to interpret folding is described in Resource 18.

2-5. The mountains pictured are wedge-shaped. One cxplanaxioﬁ for the formation of wedge-
~ shaped mountains is slippage along a fault or*an uplift. Whatever d@scription you gave to help
explain the shape of the mountains and their uplift is okay as long as it provides for tle stecp
wedge shape of the mountains. If you would like some help on this, see pages 35-37 and Resource
17. ) ‘ T .

gl e es .
chi 1

5 B : 2-8. Today. the mountains in the picture are steep and jagged. In the'distant future, they may
s : look quite different. They may be.very smooth. It is also possible that folding may occur. As

3 time passes, vegetation may increase on the mountains. These are only a few. of the many
- predictions you could have made. It is important for you to include in your predicdion the idea
3 . . that in the distant future these mountains may look very different than they do today.

2-7. If the land around the Gulf of Mexico were uplifted in the future, the mountains would

very likely be composed of ripple-marked. tilted rock. The area would probably have a great

deal pf sedimentary rock with impressions of small sea creatures and many,shells. It is not likely

- X that this event will happen in your lifetime or even in the next few hundred years. However,

A ' - you might like to think about it. Since a tremendous ainount of soil and silt is being dumped

) into the Gulf of Mexico from the surrounding rivers that empty into it, it is quite possible that
this could happen someday. : 0

.

3 " SELF-EVALUATION 3
A : 3-1. The rock, because of its horizontal layers, is apparently sedimentary. It was probably formed
; ' when sediments were deposited underwater. These sediments could have hardened into rocks by
chemical action. Thus, the cliff here was probably underwater a long time ago. Sev-Resources
. 7, 8. and 9 in Chapter 2 for informatiop about how this area may have been formed. {4

. 3-2. The greater the kinetic cr;crgy of a stream, the greater its erosive ability. Increasing the slope
B ' ' of a stream makes the water flow faster. Streams with high slopes should erode more material
than those with gentle slopes. The more water in a streapn. the greater its capacity to carry material
away. You should have noted that the smoothness of the bed affects the velocity. Increased
cd . smoothness increases the velocity. If you needd to review these ideas, see Resource Cluster B in
38 Chapter 3. : : ' . 4 T

N ' : o .
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- 3-3. The stream in picture A is a meandering stream flowing Nong relatively flat ground. The
stream in picture B is obviously a mountain stream, falling down a sloped area. The two streams
arc quite different. One is moving relatively slowly. twisting and winding, while the other is moving
very rapidly. They afe alike in that they are both composed of moving water and both streams-

have energy. With reference to each variable you may have included the l’olR:ing: You may

} bave said that the stream in picture B has more kinetig energy and the stream wr picture A has &
. more potential energy if you assumed that it was at a high elevation. There is another way yon?
|

could look at energy in these situations. You could consider that because of its height. the mountain
stream’also has potential energy. As the water plunges down the mountain, its pot:lllial energy’
decreases. When you talk about kinetic and potential ¢nergy, everything depends on’your point
of view. ) ' : .

"y See pages 103 and 104 Tor more information about energy, For the meandering stream in A,
the outer bank of the river is being croded by faster water, which has more kinetic energy. For\_
the mountain stream in B, most erosion is probably taking place as the water hits in the lowest

. part of the picture. See Resoyrces 28 and 36 for erosive ability. The rate of flow is probably .

. greater dn river B than in A. The size of the particles being carried in A are probably smaller B

(mud and silt size) whereas, because of the higher velocity, large particles can be carried in B.

" Sea Resources 27 and 28.

" 8-4. In the future river A may change its course many times. As it changes its course, it may
leave behind small lakes and islands. It is pessible-that the riyer may even disappear, leaving
A behind & dry channel. It may eveh increase itMize, covering a much larger area. In the distant .
future, a huge watepfall may be formed in the landscape shown in picture 8, or there may be . ~
a scries of, waterfalls, oné after the other. There’s also a &mibility that a large’gorge may be . /
- " carved outWpf the rock. See Resource 36 for river A, and 33 for river B.

? 3-8. Your sketch should show the continued erosion of the outer bénds of the stream. This would
da_me'c\npﬂh or oxbews to occur. One possible path is shown here: ) ‘

,\'

L33

~ . . .
Ay

3-8. The Mississippi River drains a large portion of the midlands of the United States. If you / - _ NS
. . Joek at the map in Resource 25, you will sce that the Mississippi flows many, many miles through .
o ' ' . the midlands. Its origin is about Bemidji, Minnesota, from whence it flows south into the Gulf . .
' of Mexico, The area'throagh which the Mississippi flows contains some of the most fertile farmland '
o __in the United States. As the riyer flows and tributaries join with the Mississipfii, the water carries . - - _
away the soil from these farmlands. Eventually, this seil is dumped in the Gulf of Mexico. If ’ o -~
you evér visit the hirbor at New Orleans, you will see huge pumps that work_continuously to N
remove the sand from the bottom of ‘the harbor in agger to keep the channel open. e ., 39 .
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SELF-EVALUATION 4

4-1. You should have checked (agreed) items b, €, and d. If you did not agree with these, check
Resource 38 for b, 39 for ¢, and Activities 4-1 through 4-3 for d. You may not have checked

> d a, since there is evidence of a former beach or bench at a higher elevation. The flat surface in
) . the upper ceitter of the photograph well above the current beach might have been lifled to that .

elevation. Of course, you might have said that ocean level went down, and you could also be -

* right. - ‘
. ( . . 4-2. The wave patterns might have looked like these: - . . -
' A
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W » - . . . .
. Y S T T U St R K TF R0 200 % o ) -

N ‘ - /—'—-—_-. T~ - [T

-~

— T . \
- - .t
- . - " | .

-
————— o ———

' . N A .
v oo e ————— 1 " WAVES — - ¢

By .
- > > G - —

i s A - : -8
R . T,
: ' =~ Check Resource 40. For your information A is an cxample of waves bending because of refraction,
" and B because of diffraction. " '
. 4-3, If you studied the picture carefully, you probably came to the conclusion that this coastline Ty
/ . does not receive violent wave action except perhaps duting a storm. The beach house is sitting
E relatively unprotected. However, if you.look closely at the jrecs, you will notice that they do not
% *seem to be bent in any one direction, indicating that this area does not reccive long periods of ' ‘ ‘
strong winds from a single direction. Probably the beach house is in a good location except, of
e B : . course, in the event of a hurricanc. You should have come to the conclusion that the pigture S
- _ was taken at low tide. (You can sce a double row of seaweed and trash depesited along the beach '
as the tide went out.) Whether or not there are sandbars in this area is a more difficult question.
- Yourreally have to study the picture very carefully. If you do, you will see a jetty in the foreground.
This was built to prevent the transport of sand. If you visited this area, you would find that there,
' . are ntany sandbars, and sand could be transported up the coast. But the jetty has been built
3 purposely to interrupt the wave agtion thattransports this sand. Check Resource 46 for er : ’
o -5 . . . . informaﬁon. . . - , « 7 , r
, . If you have studied the chapter on the midlands, you already know that tons of sdnd and
4"\ siltlare carried by the Mississippi River as it flows into the Gulf of Mexico. As the Mississippi
; Riyer enters the Gulf, it slows down and drops some of its Joad, If the harbor were not continuously
s ed, it would soon disappear, because the sand would pile up higher and higher.

8. You should have placed D for deposigi nhl features and E for erosional features as shown . .
g . : * ebelow. You can find further. information on each feature.by referring‘to the resources or pages '

.- if% ) : . hsteg next to each feature.. L . .

B . L D sandbar—Resource 46 ' SN

' E_sea cave—Page 161, and Resoutce 38 _

: : _D_spit—Resource 46 - | : ‘
N - ~E_sea cliff—Resource 9§’ e :

0 . . —P_beach—Pages 157-160 - |

*
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My Progress '«

Keep track of your progress in the ¢ourse by plotting the gercent
correct for each Self Evaluation as you plete it.

Number cdrrect % 100

Percent correct = -
_Number of glestions. "~

To find how you are doipg, draw lines connecting these points. After
you’ve tested yourself on all chapters, you may want'to draw a best-fit
line. But in the meantime, unless you always get*the same percent
correct, your graph will look like a series j)f mountain peaks.

g RECORD OF MY PROGRESS
100

90
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